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Abstract.— Four near-surface locations in Pyramid Lake, Nevada, were sampled for larval tui chubs {Gila bicolor)

during summer and early fall 1979. Numbers of larvae collected were highest in mid-July. Zooplankton was the only

food eaten throughout the survey; the cladoceran Moina hutchinsoni was the major species eaten at all locations. An-

other cladoceran, Diaphanosoma leuchtenbergianum, was also important to the diet of pelagic larvae, and the cope-

pod Cyclops vemalis was eaten in significant quantities by nearshore fish. Changes in diet composition of larval tui

chubs during summer corresponded to seasonal succession of zooplankton species in Pyramid Lake.

The tui chub, Gila bicolor, is a polytypic

cyprinid native to drainage systems in Ore-

gon, California, and Nevada (Moyle 1976). It

is the most abundant fish in Pyramid Lake,

Nevada, where adults constitute over 90 per-

cent of gill net catches (Vigg 1978, 1981). A
major role of this species in the economy of

Pyramid Lake is as forage for the primary

sport fish, the Lahontan cutthroat trout (Sal-

mo clarki henshawi), which commonly attains

trophy weights of over 3 kg (Snyder 1917,

Kucera 1978, Galat et al. 1981).

LaRivers (1962), Langdon (1979), and Vu-

cinich et al. (1981) provided information on

food of adult and juvenile tui chubs in Pyra-

mid Lake; Miller (1951), Kimsey (1954), and

Cooper (1978) presented similar information

for this species in other waters; and Williams

and Williams (1980) described the food of re-

lated Gila species. Wepresent data on abun-

dance, distribution, and food of the pre-

viously uninvestigated larval phase of the tui

chub in Pyramid Lake.

Methods

Two shallow littoral stations in Pyramid

Lake (40° 00' N, 119° 35' W), one northeast

and the other southeast of Sutcliffe, Nevada,

were quantitatively sampled for larval tui

chubs between 18 June and 9 August 1979. A
metered 1 mm-mesh net, 0.5 m in diameter,

was hand-towed along the surface at about

the 1 m depth contour and parallel to shore.

However, only 2 of 10 attempts at collecting

larval tui chubs in the shallow littoral region

were successful and only three larvae were

captured. Because so few fish were recovered

from these locations they are not discussed

further.

Two deeper littoral locations were also

quantitatively sampled for larval fishes: a sur-

face pelagic station, northeast of Sutcliffe,

Nevada, at the 72 m depth contour, and a

surface nearshore station, southeast of Sut-

cliffe at the 5-10 m depth contour, were

sampled every two weeks from 26 June
through 26 October 1979. Larvae were col-

lected with the 0.5 m net described above,

towed 1-3 m below the surface behind a

boat. Fish collected were immediately killed

in MS-222 to minimize regurgitation and

preserved in 10 percent formalin.

After identifying larvae as tui chubs and

measuring their fork lengths (FL), the entire

digestive tract was removed. Contents from a

maximum of 10 nonempty larval tracts were

pooled for each date and station where more

than two fish were collected. All zooplank-

ters recovered from larval fish were identi-

fied to species and enumerated under a com-

pound microscope at 40-200X. Algae and

unidentifiable matter (e.g., detritus and di-

gested material) were never observed in sub-

stantial amounts and were not quantified.

Numbers of organisms recovered from guts

were converted to carbon equivalents based

on the average carbon content of whole
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Fig. 1. Numbers of tui chub larvae collected near the surface at two locations in Pyramid Lake, Nevada, 1979.

organisms as measured with a Hewlett-Pack-

ard model 185B CHN analyzer, following

Sharp's (1974) procedures. Because carbon

values were not obtained for Daphnia schod-

leri or copepod nauplii, these organisms were

assigned approximate carbon equivalents rel-

ative to their intact size. Weselected this ap-

proach over volumetric or weight techniques

because it more accurately reflected the

bioenergetic significance of a food item to

the fish's diet.

Results and Discussion

The length range of larval tui chubs cap-

tured was 6-15 mm. Following Snyder's

(1976) terminology, only mesolarvae (<12
mmFL) and metalarvae (>12 mm) were

identified from our collections. Yolk sacs

were not apparent in any larvae. The alimen-

tary tract was straight and tubelike in larvae

up to 13 mmlong; in progressively larger fish

it began to loop and swell anteriorly. The
transition of fish from metalarva to juvenile

occurred at a length of about 15 mm.
Estimated larval abundance at the pelagic

and nearshore stations peaked in mid- July at

0.06 and 0.03 larvae/m^ respectively (Fig. 1),

when water temperature from the surface to

a depth of 5 m was 21 C. This period coin-

cides with the reported time of peak tui chub

spawning in Pyramid Lake (Kucera 1978). By
September few larvae were collected at the

surface nearshore station, and none at the

surface pelagic site.

Digestive tracts from tui chubs taken on

four pelagic and three nearshore sampling

dates, totaling 25 and 14 larvae, respectively,

were examined. Guts were usually one-half to

three-quarters full and contained only zoo-

plankton (Tables 1 and 2).

Moina hutchinsoni was the dominant zoo-

plankter recovered from all pelagic larvae

sampled and was also of greatest significance

to larvae in two of three nearshore collec-

tions. Diaphanosoma leuchtenbergianum

ranked second in importance among food

items for pelagic larvae but was of minor im-

portance among nearshore larvae. In con-

trast, Cyclops vernalis appeared in all three

nearshore samples but was insignificant in

pelagic larval stomachs. Alona costata was

observed in larvae from two nearshore sam-

ples but was not recovered from pelagic lar-

vae. Food items eaten in small amounts were

Eucypris sp., Branchionus spp., Daphnia
schodleri, and copepod nauplii.

We anticipated finding more rotifers and

copepod nauplii in larval tui chub stomachs,

particularly since these groups were abun-

dant in littoral zooplankton samples (Vucin-

ich et al. 1981). Kimsey (1954) reported that
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Table 1. Pooled stomach contents of pelagic larval tui chubs from Pyramid Lake, Nevada. Carbon values are ap-

proximate and represent reconstructed organisms. Numbers in parentheses are subtotals for the various categories.
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from C. vemalis to D. leuchtenbergianum

and M. hutchinsoni as the summer progressed

paralleled seasonal changes in the relative

abundance of these zooplankton species in

Pyramid Lake (Galat et al. 1981), suggesting

that larval tui chubs, like adults (Langdon

1979), are opportunistic feeders.
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